Tumor development, progression, and metastasis are highly dependent on the tumor stroma, consisting of new blood vessels, activated fibroblasts, infiltrating inflammatory cells, and extracellular matrix. Tumor blood vessels differ structurally and functionally from normal blood vessels, a characteristic that is extensively explored as a novel antitumor therapy (1, 2). Endosialin was originally described as the antigen recognized by mAb FB5 as a highly specific marker of tumor blood vessels. Immunohistochemical methods showed that the FB5 antigen is detectable on blood vessels of a majority of human tumors, but not in normal human tissues (3). The antigen recognized by mAb FB5 was identified in parallel by two independent lines of investigations. First, endosialin was isolated by an affinity purification approach that identified the molecule as a transmembrane protein of the C-type lectin family. Biochemical analysis identified endosialin as 90-kDa core protein that is highly modified by O-glycosylation (4). Second, endosialin was identified as "Tumor endothelial marker 1 (Tem1)" by a SAGE approach comparing transcripts from tumor endothelium to blood vessels from matching normal tissue (5). Recently, we and others have shown that endosialin is not expressed by tumor endothelial cells but rather by tumor stroma fibroblasts and tumor vessel-associated pericytes (6, 7). The function of the protein during development and progression is unknown. Endosialin-deficient mice show a reduction in gastrointestinal tumor growth, vascularization, and metastasis, but no apparent alterations in early development or wound healing, suggesting a site-specific role for endosialin during tumor angiogenesis and metastatic tumor cell dissemination (8). To further elucidate the role of endosialin in these processes, it is crucial to identify extracellular ligands or intracellular signaling mechanisms. Here, we report the identification of Mac-2 BP/90K as an extracellular ligand for endosialin.
Tumor development, progression, and metastasis are highly dependent on the tumor stroma, consisting of new blood vessels, activated fibroblasts, infiltrating inflammatory cells, and extracellular matrix. Tumor blood vessels differ structurally and functionally from normal blood vessels, a characteristic that is extensively explored as a novel antitumor therapy (1, 2) . Endosialin was originally described as the antigen recognized by mAb FB5 as a highly specific marker of tumor blood vessels. Immunohistochemical methods showed that the FB5 antigen is detectable on blood vessels of a majority of human tumors, but not in normal human tissues (3) . The antigen recognized by mAb FB5 was identified in parallel by two independent lines of investigations. First, endosialin was isolated by an affinity purification approach that identified the molecule as a transmembrane protein of the C-type lectin family. Biochemical analysis identified endosialin as 90-kDa core protein that is highly modified by O-glycosylation (4) . Second, endosialin was identified as "Tumor endothelial marker 1 (Tem1)" by a SAGE approach comparing transcripts from tumor endothelium to blood vessels from matching normal tissue (5) . Recently, we and others have shown that endosialin is not expressed by tumor endothelial cells but rather by tumor stroma fibroblasts and tumor vessel-associated pericytes (6, 7) . The function of the protein during development and progression is unknown. Endosialin-deficient mice show a reduction in gastrointestinal tumor growth, vascularization, and metastasis, but no apparent alterations in early development or wound healing, suggesting a site-specific role for endosialin during tumor angiogenesis and metastatic tumor cell dissemination (8) . To further elucidate the role of endosialin in these processes, it is crucial to identify extracellular ligands or intracellular signaling mechanisms. Here, we report the identification of Mac-2 BP/90K as an extracellular ligand for endosialin. Expression of Mac-2 BP/90K is described to be elevated in human plasma of cancer patients, and its expression correlates with distant metastasis (9, 10) . In the present study, we analyzed Mac-2 BP/90K expression in a wide range of human carcinomas and its corresponding normal tissue. We identified weak or no expression in most of the normal tissues tested and strong up-regulation in different carcinomas. In all cases, expression of Mac-2 BP/90K is of epithelial origin and is mutually exclusive compared to the endosialin expression in the mesenchymal compartment, suggesting a repulsive positioning effect of the endosialin-Mac-2 BP/90K interaction. In conclusion, the identification of Mac-2 BP/90K as a specific endosialin ligand may provide an important functional link between the expression of endosialin in the tumor stroma compartment and its role in metastatic spread.
MATERIALS AND METHODS

Primary cells and cell lines
LA1-5s neuroblastoma cells were cultured in RPMI (PAA Laboratories, Pasching, Austria) with 10% fetal calf serum and 1% penicillin/streptavidin (PAA). HeLa cells were cultured in Dulbecco modified Eagle medium (DMEM; PAA) with 10% fetal calf serum and 1% penicillin/streptavidin (PAA).
Cloning of endosialin-IgG
The endosialin-IgG fusion protein was cloned into the baculoviral expression vector pVL1393 as described previously (11) . The extracellular part of endosialin (aa 1-360), consisting of the N-terminal signal sequence, the C-type lectin domain, the Sushi domain, and the three EGF-like domains, was generated by polymerase chain reaction (PCR) for subsequent cloning. Endosialin-IgG was expressed in SF9 cells (Spodoptera frugiperda) and purified via Protein-A Sepharose column (Amersham Pharmacia, Uppsala, Sweden).
Western blot analysis
Cell extracts or affinity-purified samples were separated by SDS-PAGE and transferred onto nitrocellulose membranes for 1 h at 100 V. The membranes were blocked overnight at 4°C with 5% milk powder in TBS-T (140 mM NaCl; 10 mM Tris-HCl, pH 7.4; and 0.05% Tween), and incubated with the primary antibody as described (0.5-2 g/ml in TBS-T) for 1 h at RT. After extensive washing, the membranes were incubated with peroxidase-coupled secondary antibody, and bound antibody was detected with ECL (Amersham Biosciences, Uppsala, Sweden) and exposure to Biomax MR film (Eastman Kodak, Rochester, NY, USA).
Cell surface biotinylation
For cell surface expression analysis, cells (5ϫ10 6 cells) were washed 3 times with cold PBS on a cell culture plate and incubated with biotinylation buffer (20 mM HEPES, pH 7.45; 5 mM KCl; 130 mM NaCl; 0.8 mM MgCl 2 ; 1 mM CaCl 2 ; and 0.5 mg/ml EZ link sulfo-NHS-biotin; Pierce Chemical, Rockford, IL, USA) for 1 h at 4°C. After removal of the reagent, cells were washed 3 times with wash buffer (50 mM Tris, pH 7.5; 150 mM NaCl; 1 mM MgCl 2 ; and 1 mM CaCl 2 ) and lysed in 1% Triton X-100 lysis buffer for 1 h. Lysates were centrifuged for 15 min at 15,000 g. Precipitated proteins were separated by SDS-PAGE and transferred to nitrocellulose. After blocking, nitrocellulose membranes were incubated with ExtrAvidin-peroxidase conjugates diluted at 1:5000 (Sigma-Aldrich, St. Louis, MO, USA) for 1 h at RT. Bands were detected after incubation with ECL reagent and exposure to Biomax MR film.
Enzymatic digest
For enzymatic digests, precipitates were washed, split into equal aliquots, and incubated for 16 h at 37°C with either 1 U of PNGase F (N-glycanase F) from Flavobacterium meningosepticum; 10 mU sialidase from Arthrobacter ureafaciens; a mixture of 10 mU sialidase and 0.5 mU O-glycosidase from Diplococcus pneumoniae (Roche Diagnostics, Indianapolis, IN, USA); a mixture of all three enzymes; or 25 l of reaction buffer alone (50 mM sodium phosphate, pH 7.0, and 0.5% Triton X-100).
Precipitates were washed and eluted in Laemmli buffer. Signals were detected after SDS-PAGE by exposure to Biomax MR film.
Protein purification
Affinity purification of Mac-2 BP/90K from LA1-5s detergent extracts was performed as described previously (12) . In brief, 2 ϫ 10 8 cells were pelleted and lysed in 20 ml of RIPA buffer (1% Triton X-100; 0.5% deoxycholic acid; 0.1% SDS; 10 mM Tris-HCl, pH 7.6; 150 mM NaCl; and 1% protease inhibitor cocktail for mammalian cells; Sigma-Aldrich). Lysates were incubated with endosialin-IgG affinity matrix (2 g of construct covalently coupled to 20 l of Affi-Gel 10). Matrix beads were washed 3 times with 0.025% Triton X-100, 50 mM Tris-HCl (pH 8.4), 150 mM NaCl, 1 mM CaCl 2 , and 0.02% azide and washed twice with 25 mM Tris-HCl (pH 8.4) and 250 mM NaCl. The bound proteins were eluted with 30 l SDS gel sample buffer. Affinity-purified proteins were separated on a 10% polyacrylamide gel and visualized by colloidal blue staining (Invitrogen, Carlsbad, CA, USA). Bands that appeared in the endosialin-IgG eluate, but not in the control, were cut out, digested with trypsin, and analyzed by mass spectroscopy using a matrix-assisted laser desorption ionization, time-of-flight instrument.
Immunoprecipitation assays
For reprecipitation studies, LA1-5s cells were metabolically labeled with 500 Ci [ 35 S] methionine and 500 Ci [ 35 S] cysteine in 1.2 ml methionine-and cysteine-free DMEM (Invitrogen) for 16 h. Cell lysates were precleared with Protein A-Sepharose (Amersham Pharmacia) and precipitated with FB5 or mouse IgG coupled to CNBr-Sepharose (Amersham Pharmacia) at a ratio of 2.0 mg/ml of gel or anti-Mac2 BP/90K mAb SP-2 (Axxora, San Diego, CA, USA; 1 mg/ml of gel) coupled via rabbit anti-mouse IgG (1 mg/ml of gel) to Protein A-sepharose. FB5 precipitates were eluted from beads using 0.1 M glycin and HCl (pH 2.5) containing 1% TX-100. The precipitate was split: 85% was subjected to a second precipitation for 16 h using anti-Mac-2 BP/90K mAb SP-2 coupled to protein A-sepharose, as described above, while 15% was retained for SDS-PAGE. Finally, precipitates were washed, eluted in Laemmli buffer, and reduced with 50 mM dithiothreitol. Signals were detected after SDS-PAGE by exposure to Biomax MR film.
were acetone fixed and blocked with methanol and 3% H 2 O 2 for 30 min, avidin and biotin for 10 min each, and goat serum for 20 min before incubating with either 10 g/ml monoclonal mouse anti-Mac-2 BP/90K antibody SP-2 or monoclonal mouse anti-endosialin antibody FB5 for 1 h. ChromPure mouse IgG (Dianova, Hamburg, Germany) was used as a control. Bound antibody was detected by light microscopy after treatment with EnVision ϩ Dual Link HRP secondary antibody (Dako, Glostrup, Denmark) and DAB solution (Dako). Nuclei were stained with Mayers hemalaun.
Cell adhesion assay
Endosialin-siRNA transfected and control-siRNA transfected fibroblasts were grown to confluence. After 48 h, Mac-2 BP/90K-siRNAs or control-siRNA transfected HeLa cells were prelabeled using the PKH26 red fluorescent cell linker kit (Sigma), and 2.5 ϫ 10 5 HeLa cells were added on top of the fibroblast monolayers. Tumor cells were allowed to adhere for 30 min under rigid agitation. Cells were washed twice with PBS and fixed in 4% PFA. Quantification was performed with the particle analysis Cell-F software (Olympus, Tokyo, Japan) by counting the labeled cells under the ϫ4 objective. Counting was performed in triplicate, and 9 spots were counted per well. The assay was performed twice, and the mean of two individual experiments was analyzed.
RESULTS
Identification of Mac-2 BP/90K as extracellular endosialin ligand
To characterize the function of endosialin in the stromal compartment of human tumors, we aimed to identify potential secreted or cell surface proteins that interact with endosialin. Therefore, we used an endosialin-IgG fusion protein (comprising the extracellular globular part-aa 1-360 -of human endosialin) to pull down cell surface biotinylated proteins from an LA1-5s neuroblastoma cell extract. A major protein band at 75 kDa and a minor band at 90 kDa were specifically detected with streptavidin-HRP in endosialin-IgG (En-Fc) but not in control precipitation experiments (Fig. 1A) . Large-scale affinity purification from lysates of the endogenously endosialin-expressing cell line LA1-5s revealed, in Coomassie-stained gels, four specific bands interacting with endosialin-IgG, including the previously detected major band migrating at 75 kDa (Fig. 1B) . Mass spectrometry analysis identified endosialin-and IgG-derived peptide sequences (accession nos. gi 13277301 and gi 226787), resulting from a bleeding of the endosialin-IgG fusion protein from the matrix, as well as the beta subunit of F1-ATPase (accession no. gi 28940) and Mac-2 BP/90K (accession no.: gi 483474). In contrast to Mac-2 BP/90K, the beta subunit of F1-ATPase failed to coimmunoprecipitate with endosialin from LA1-5s cell lysates (data not shown). To further confirm the specificity of the Mac-2 BP/90K-endosialin interaction, we compared precipitation experiments of protein lysates generated from cell surface biotinylated LA1-5s using endosialin-IgG or a monoclonal antibody against Mac-2 BP/90K as bait.
Confirming previous literature data, the monoclonal anti-Mac-2 BP/90K antibody bound to cell surfaceexpressed proteins with a molecular mass of 75 and 90 kDa ( Fig. 2A) . Endosialin-IgG bound the same cell surface-expressed proteins with a preferential binding of the 75-kDa form of Mac-2 BP/90K ( Fig. 2A, asterisk) . The specific interaction of the 75-kDa Mac-2 BP/90K species with endosialin was confirmed by copurification with endogenous endosialin expressed by LA1-5s in immunoprecipitation experiments using the endosialin-specific mAb FB5 (Fig. 2C, open arrow) . Again, although the smaller 75-kDa form and the larger 90-kDa form of Mac-2 BP/90K were expressed by LA1-5s in almost equal amounts, there was a preference of the 75-kDa species to interact with endosialin. Western blot analysis showed that the 90-kDa form of Mac-2 BP/90K was preferentially expressed as a monomer or multimers secreted into the cell culture medium, whereas the 75-kDa was mainly cell surface associated (Fig. 2B) .
Binding of endosialin is mediated by the Mac-2 BP/ 90K core protein domains 3 and 4
Mac-2 BP/90K is known to interact with galectin-3 through its sugar moieties (13) . To test whether the interaction of endosialin and Mac-2 BP/90K is mediated by the Mac-2 BP/90K core protein or by its carbohydrate moieties, the binding of Mac-2 BP/90K to endosialin-IgG was competed with free glucose or lactose. None of the carbohydrates inhibited binding of Mac-2 BP/90K to endosialin, suggesting a proteinprotein binding mode of the two proteins (Fig. 3A) . These findings were further substantiated by enzymatic removal of N-and O-linked carbohydrate moieties. Incubation of Mac-2 BP/90K bound to endosialin-Fc with N-Glycosidase F led to a small but distinct shift of (Fig. 3B) , strengthening the previous observation of a protein-protein interaction mode between the two proteins. Finally, binding of Mac-2 BP/90K to endosialin was found to be independent of divalent cations, since Mac-2 BP/90K captured by endosialinIgG could not be released by 5 mM EDTA as indicated in the immunoprecipitation/Western blot analyses (Fig. 3C) .
Mac-2 BP/90K has previously been shown to consist of two autonomous folding units, an N-terminal part (M2BP-1,2), mediating protein dimerization and a Cterminal part (M2BP-3,4) containing binding sites for galectin-3, nidogen, and collagen V and VI (14) . As shown in Fig. 3D , Myc-tagged M2BP-1,2 and M2BP-3,4 were expressed in HeLa cells with an apparent molecular mass of the proteins as described previously (37 kDa for M2BP-1,2 and 50 kDa for M2BP-3,4). Western blot analyses showed that M2BP-3,4 but not M2BP-1,2 was able to interact with endosialin-IgG (Fig. 3D , asterisk), indicating that the same domains that bind extracellular matrix components were also responsible for the binding to endosialin. Complete deglycosylation of M2BP-3,4 had no effect on its ability to interact with endosialin ( Fig. 3E ).
Mac-2 BP/90K is weakly expressed by epithelial cells in normal tissues and strongly up-regulated in malignant tissues
For expression analysis of Mac-2 BP/90K, we performed immunohistochemistry in serial sections of human tissues. Weak expression of Mac-2 BP/90K was detectable in the stomach, small intestine, colon, kidney, and ovary (Fig. 4) . The protein was not detectable in sections of human brain, uterus, and skin. The only normal tissue with strong Mac-2 BP/90K expression was the normal prostate. Notably, expression of Mac-2 BP/90K was in all tissues strictly restricted epithelial cells. Because endosialin is a marker for mesenchymederived activated tumor stroma with weak expression in normal tissues, we tested the expression of the endosialin ligand Mac-2 BP/90K in human malignant tissues. The monoclonal anti-Mac-2 BP/90K antibody SP-2 was used to analyze a panel of tumor tissues and observed a strong expression of Mac-2 BP/90K expression in almost all tested carcinomas, like carcinomas of the small intestine, renal cell carcinomas, and adenocarcinoma of the colon and the uterus. For all of these cases, Mac-2 BP/90K was exclusively expressed by the neoplastic cells and not by the surrounding stroma (Fig. 5) . In contrast, endosialin expression was mutually exclusive in the mesenchymal tumor stroma of serial sections (Fig. 5) .
Mac-BP/90K-expressing tumor cells display decreased binding to endosialin-expressing fibroblasts
To study the functional implications of the Mac-2 BP/90K-endosialin interaction, we used siRNA-medi- (EN-Fc) , or a monoclonal anti-Mac-2 BP/90K antibody (SP-2) as bait. Endosialin-IgG specifically bound the cell surface exposed 75-kDa form of Mac-2 BP/90K (asterisk), whereas the monoclonal anti-Mac-2 BP/90K antibody bound both the 75-kDa and the 90-kDa form. Precipitated cell surface proteins were detected using streptavidin-peroxidase B) Western blot analyses of the localization of Mac-2 BP/90K in the cell culture supernatant (SN) vs. cell surface (cells) using monoclonal antibody SP-2 showed that the 90-kDa form was mainly secreted, whereas the 75-kDa form was mainly cell surface associated. C) Endosialin immunoprecipitation from metabolically labeled LA1-5s cells. A small aliquot (15%) of eluted proteins (50 mM glycin and HCl, pH 2.5) was subjected directly to SDS-PAGE (FB5), revealing the endosialin antigen at an apparent molecular mass of 165 kDa (solid arrow), whereas the majority of the eluate (85%) was subjected to anti-Mac-2 BP/90K reprecipitation (1. FB5; 2. SP-2), indicating the presence of the 75-kDa Mac-2 BP/90K species (open arrow) in the FB5 eluate. Mouse IgG bound to CNBr sepharose served as the control. ated knock-down approaches to down-regulate Mac-2 BP/90K in human tumor cells and/or endosialin in primary human fibroblasts. As shown in Fig. 6A , all siRNAs led to a strong and specific down-regulation of the corresponding protein. Adhesion of tumor cells to human primary fibroblasts was significantly increased after down-regulation of either Mac-2 BP/90K in tumor cells or endosialin in fibroblasts with an additive effect after simultaneous down-regulation of both proteins. These results were confirmed by a second independent set of siRNAs against endosialin and Mac-2 BP/90K. Thus, the observed gain-of-function phenotype following a loss-of-molecule experimental approach validates the specificity of the observed findings and argues strongly for a repulsive role of the Mac-2 BP/90K-endosialin interaction.
DISCUSSION
We identified Mac-2 BP/90K as a secreted ligand for endosialin. Although endosialin possesses an N-terminal C-type lectin domain, a domain involved in carbohydrate binding, this interaction was found to be independent of carbohydrates being mediated by the C-terminal part of Mac-2 BP/90K (15) . In addition, we performed a detailed expression analysis of Mac-2 BP/90K and show that the protein is weakly expressed in epithelial layers of normal tissues and strongly up-regulated in the tumor cell compartment of most analyzed carcinomas. We observed a mutually exclusive expression pattern of endosialin and Mac-2 BP/90K in the tumor stroma and in the tumor cells, respectively, indicating that the interaction between endosialin and Mac-2 BP/90K may mediate repulsive positioning signals between epithelial and mesenchymal compartments. This concept was supported by siRNA-mediated loss-of-function experiments that revealed a decreased adhesion of Mac-2 BP/90K-expressing tumor cells to endosialin-expressing human primary fibroblasts.
Mac-2BP/90K was first identified as a ligand for galectin-3 (Mac-2) by protein purification using the human breast carcinoma cell line SK-BR-3 and human breast milk as a source. In addition, Western blot analysis identified the protein in human serum, semen, saliva, urine, and tear fluid (16) . It was shown to self-assemble into high-molecular-weight complexes supporting cell adhesion by binding to ␤1 integrins, collagens, and fibronectin (17) . The binding of Mac-2 BP/90K to extracellular matrix components was shown to be mediated by the C-terminal part of the protein independently of galectin-3 or carbohydrates (15, 18) . Accordingly, we found Mac-2 BP/90K interacting with endosialin through its Cterminal domains in a carbohydrate-independent manner. Therefore, endosialin is a candidate for Mac-2 BP/90K-mediated cell adhesion mechanisms. Interestingly, endosialin displays a preferential binding to a 75-kDa cell surface-associated form Mac-2 BP/90K. Although the interaction partner of Mac-2 BP/90K on the surface of tumor cells is unknown, galectin-3 was described to bind Mac-2 BP/90K on the surface of the melanoma cell line A375 in a carbohydrate-dependent manner (18) .
The closest mouse homolog of Mac-2 BP/90K was identified as cyclophilin C-associated protein (CyCAP) as a ligand for cyclophilin C (19) . This protein was shown to be up-regulated in rat fibroblasts during wound healing and in penumbral neurons and microglia after focal cerebral ischemia (20, 21) down-modulating endotoxin and proinflammatory responses in vivo (22) . Similar regulatory mechanisms for Mac-2 BP/90K have not yet been described. However, the endosialin protein structure shows a striking similarity with selectins that play critical roles in leukocyte recruitment. It may, therefore, be possible that the endosialinMac-2 BP/90K interaction mediates communication between the tumor cell compartment, the stromal fibroblasts, and inflammatory cells (23) . Cellular adhesion assays revealed a repulsive function of tumor cell expressed Mac-2 BP/90K on endosialin-expressing primary fibroblasts. Repulsive signaling cues have been described for several protein families, including semaphorins, ephrins, slits, and netrins. These play important roles in multiple biological processes, including axon guidance and the outgrowth of newly formed blood vessels (24, 25) . Interestingly, repulsive signaling cues are also critical during tissue boundary formation (26) .
The expression of Mac-2 BP/90K has been shown to correlate with distant metastasis and poor survival of cancer patients (10) . This is in line with tumor studies performed in endosialin-deficient mice (8) , which showed reduced metastatic potential after implantation of abdominal tumors. Therefore, endosialin and Mac-2 BP/90K seem to be also functionally linked during tumor development and progression. As there is no difference in tumor development and progression of subcutaneously growing tumors in endosialin-deficient mice vs. wild-type mice, it is very likely due to a different expression pattern of Mac-2 BP/90K in subcutaneously vs. abdominal growing tumors. The exact functional mechanisms of Mac-2 BP/90K-endosialin enhanced metastasis are subject of ongoing studies. However, as Mac-2 BP/90K mediates adhesion of tumor cells, the interaction of endosialin and Mac-2 BP/90K possibly regulates tumor cell adhesion and/or migration of endosialin-expressing stroma cells on Mac-2 BP/90K in the extracellular matrix or tumor cells (27) . In that regard, our functional in vitro results suggest that endosialin expression leads to an increase in migration and invasion by binding to ligands located in the extracellular matrix. Indeed, Tomkowicz and colleagues recently described endosialin binding to fibronectin, as well as collagen I and IV, leading to increased migration of endosialin-expressing cells (28) .
Binding of Mac-2 BP/90K acts likely as a negative regulator of this interaction to control reduced infiltration and therefore stimulate boundary formation between the mesenchymal and the epithelial compartment.
In conclusion, the present study has 1) identified Mac-2 BP/90K as extracellular ligand of endosialin, 2) determined the preferential tumor-associated expres- sion of both molecules with mutually exclusive expression pattern in the tumor stroma and in the tumor cells, and 3) provided evidence for a repulsive role of the Mac-2 BP/90K-endosialin interaction in controlling tumor cell-stromal cell crosstalk. Together with the well-established functional roles of both molecules during tumor growth, these data strongly suggest important roles of the Mac-2 BP/90K-endosialin interaction during tumor progression and metastasis. Further functional analysis of this interaction promises not just to shed light into an important novel mechanism of tumor progression mechanisms, but to hold also strong potential to validate the Mac-2 BP/90K-endosialin axis as a novel antitumor target. Figure 6 . Repulsive cellular effects of the Mac-2 BP/90K-endosialin interaction. A) Western blot analysis confirms the specific down-regulation of Mac-2 BP/90K in tumor cells and of endosialin in human primary fibroblasts, respectively, after transfection with two independent siRNAs against endosialin and Mac-2 BP/90K. Control siRNA had no effect on the expression of either Mac-2 BP/90K or endosialin. B) Cell adhesion assays of either Mac-2 BP/90K-siRNAs or control-siRNA-transfected tumor cells onto endosialin-siRNA or control-siRNA transfected fibroblasts reveal an increased adhesion after down-regulation of endosialin in fibroblasts, Mac-2 BP/90K in tumor cells, or both proteins simultaneously. Results were confirmed by two independent siRNAs against endosialin (EN siRNA 1 and 2) and two independent siRNAs against Mac-2 BP/90K (M2 siRNA 1 and 2). *P Ͻ 0.05; **P Ͻ 0.005.
